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There 1s a general opinion that the hydration of dead~-burned mag-
nesite is caused by active Mg0 and CaO.

The activity of these oxides means their capacity for hydrstion
during the aging of moistened magnesite., Obviously, the oonception of
aotivity in this case considers the hydrating portion of total Mg0 and
Ca0 versus that portion of oxides which is incapable of abiddiby hydre-
tion.

D. A, Kisin /1.7 deternined active Mg0 and Ca0 by the ssccharate
method whioh is used for determination of CaO in lime, On treating &
panple of lime with tem percent solution of cane sugar, Ca0 enters a
golution and all other components remain in precipitated form [2', 27 .

According to laboratory experiments conduoted by D. A. Kisin /17,
the hydration rate of magnesite, being determined by the value of loss
upon heating, increases with prolongation of the aging period, while
the content of active oxides decreases almost to sero, Thie is in die-
agreement with Kisin's statement that "the hydration rate decreases
with the decrease of active components"”,

In contrast to cane sugar, glucose forms soluble compounds with
magnesium oxide, In conneotion with this, the author made an attempt
to spply a glucose method for evaluating the hydration ability of dead-
burned magnesite, thus using a new approach to the evaluation of active
oxides in magnesite,

Magnesium oxide, calcium oxide, three semples of industrial mag-
nesite powder and two samples of magnesite roasted in the laboratery at
1500° were taken as materisls for the experiments,
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Erogedure
A sample of material vas treated with tem percent solution of glu=-

cose, in the cold er boiling, after which the insoluble residue was
f11tered off, washed, ignited and weighed. 0Ca0 and MgO were determined
gravimetrically in filtrate,

1, A 0,2-g sample of magnesium oxide roasted at 1600° was treated

in the cold with 50 ml of golution for one hour. On the average, about
1,5% of sample dissolves. The amount of MgO in solution inoresses with
prolongation of the treatment period.

2., 4=5% of a similar sample dissolved during a one-hour treatment
with solution at 60-80°, Subsequent one-hour treatments of the same
pample extract approximately the same amount of Mg0 as during the first
treatment.

3, Dissolving of magnesium oxide proceeds moTe intensively in case
of treatment with & bofling solution of glucose. First treatment ex-
tracts approximately twice as much of MgO as subsequent treatments, as
shown in Table 1.

Influence of the length of treatment on the solubility of magnesium
oxide under other similar conditions is shown in Teble 2.

Teble 1. Regults of Treating & 0,2~g MgO sample with 50 ml of
Mmmmmu

No of Treatments 1 2 3 4
Length of Treatments, hours 1 1 1l 1
Solubility of Mg0, % 23,3 9.6 10,6 8.2
Table 2. MMMMM
Magnegium Oxide
Length of Treatments, hours 0.5 1l 2 3
Solubility of Mgo, % 19,0 2.9 35.6 46.0
“w 2.
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Tables 1 and 2 demonstrate that aprroximately the same quantity of
MgO vas dissolved during similar total periods regardless whether treat-

ment was condueted sucoessively with new portions of glucose (Table 1)
or vhether merely the time of treatment was increased (Table 2),

Table 3 illustrates the influence of the solvent volume, Tables 2
and 3 show that ome-hour treatment with double volume of solution (100ml)
extracts almost the same amount of MgO as does two=hour treatment with

a single volume of solution,

Tatle 3. Infiusnce of the Volume of Solvent on

;
No of Samples Volume of 10% Amount of MgO ]
Boiling Solu- dissolved dur- ‘
tion of Glu- ing one hour,
lo of Semples gose, ml —

1 25 17,1

2 50 22,1

3 100 . 1,2

Table 4 presents data on the solubility of magnesium oxide with ?
respect to the f%npanture at which 4t is roasted.

Table 4. ty of th Re bt
Iy h Ro
Temperature of Solubility Loas Upon Igniting Moist-
Boasting MgO of Mg0, % ened Magnewivm Oxide affer
i ‘ 72 hour Aging ahd Subse- i
! uent at 100° |
0
1000 12,7 28,8 '
1300° 20,5 ‘ 21,8
16w° 24‘5 3.2

It may be seen from Table 4 that the solubility of magnesium oxide
increases with increase of roasting temperature, whereas its capacity

for hydration decreases, .
- 3 -
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Regardless of roasting temperaturs, caloium oxide dissolves con~
; pletely during 10-20 minutes of treatment with glucose solution, in the
cold or boiling.

According to above data, it is quite impossible to separate ;in a0~
tive or easily soluble portion of magnesium oxide which would permit
evaluation of the hydration ability of the initial sanple of magnesium

oxide, The same conolusion can be made in regard to caloium oxide vhich
1s entirely soluble. The sample of magnesium oxide roasted to 1600° hep-
pened to have the highest solubility; howvever, its hydration ability is
oconsiderably lower than that of samples roasted to 1000 and 1300°.

gwwmmwmmm

The solubility of magnesite is considerably lower than that of mag-
nesium oxide, Therefore, 0,5-g samples were taken in this case and glu-
cose solution was used in theramount of 125 ml for treatment, while
boiling, for one hour.. Losses upon ignition of the initisl samples of
magnesite vere determined after long aging in moistened state and dry-

ing at 100°.
Table 5. Ch n 4
Roapted Magnesite (2)
Samples of ' Loss on
| Vagnesite ii_oa 140, K10, Fe0, ﬂ t’.‘g Ianition Remarks
a. Industrial
Furnace Magne- / ‘
site I 2,73 3-26 i 4.13 89060 0028 i
Furnace Magne- 1 :
site II 4,00 0.07 11999 214 3.60 €7.33 0.26

Shaft Magnesite 2,50  Trace 0.86 .1.80 1,73 92.90 0.24

b, Roasted in Lab - ) Recalou~
¥ 0.33 0,08 .03 97.89 lated from
o1 3 1,07 1.03 97.89 | 1ated from,
| Yo 2 0.49 | T 0.23 1,65 172 95,91 rav naggesi
- L]
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Table 6, Raault e
Roaated Magnesite with 10% Soluticn of Glugose
Determined
in filtrate, Loss
(%) on
Length Igni-
Samples of Insoluble Total of Aging, tion
Magnesite Residue (%) R203 Ca0 Mgo % Hours (%)
m.ﬂ. I 94.10 Trace 4.00 1.82 99092 72 2.65
Furnace II 94,72 None 3.49 1.79 100,00 72 3.39
Shaft 95.26 None 1,70 3,06 100,02 (/3 3.54
No 1 Roasted
to 1500° 93.92 Trace 1,16 4.7, 99,88 288 2,82
No 2 Roasted
to 1500° 95,80 Trace 1,32 3,07 100,15 288 2,40

Seasquioxides are not extracted from roasted magnesite with solution
of glucose, as may be seen in Table 6, Calcium oxide was dissolved aom=
pletely in four cases and to four fifths of its amount in one oase, Mag-
nesium oxide dissclved in the amount of 2-5%, Total solubility of all
samples is approximately the samerand does not exceed 5-6%., Considera-
tion of losses on ignition in respect to solubility in ten percent solu-
tion of glucose does not permit the establishment of any definite rela-

tion between these indexes,

Conclusions
1. A saccharate method for determination of the active oxides of
calcium and magnesium is not sufficiently substituted, ]
2, An attempt at using a glucose method for determination of ac-
tive oxides demonstrated that certain regularitfés, observed in the proc-
ess of disolving Ca0 end Mg0O in glucose solution, can not be utilized
for evaluating the hydration ability of roasted magnesite and ignited

magnesium oxide,
-5 a
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3. Results of this work and data obtained by D, A. Kisin permit
to a conolusien that the conoeption of active oxides in dead-burned

magnesite has no conorete meaning, since separation of one portion of
the total amount of oxides from the other portion is impossible in the
process of magnesite hydration,

One of the previous works conducted in the author's laboratory
[' 4 _7 proved that the extent of hydration (loss on ignition) of dead-
burned magnesite continuously inoreases during aging,

The more intensive hydration process at the beginning of aging
compared to the following periods can mot be explained by the presence
of aotive oxides with high hydration ability, Rather, less intensive
hydration toward the end of aging is due to a protective action of mag-
nesiunm hydroxide which envelops the grains of magnesium oxide,
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